Maturation of bovine oocytes in the presence of leptin improves development and reduces apoptosis of in vitro-produced blastocysts.
The series of events associated with oocyte growth and maturation determines the oocyte's ability to undergo successful fertilization, cleavage and embryonic development. Among the molecules involved in these events, leptin has been identified as a modulator of oocyte function. Experiments were conducted to determine whether leptin treatment of oocytes during maturation affects their developmental capacity after fertilization and whether it has long-lasting effects on apoptosis and gene expression in the resulting blastocysts. Cumulus-oocyte complexes (COCs) were matured in serum-free medium containing 0 (control), 1, 10, or 100 ng/ml leptin or in medium supplemented with 10% (v/v) estrous cow serum (ECS). Addition of leptin during oocyte maturation had no effect on cleavage rate after fertilization. However, an increased proportion of oocytes that matured in the presence of 1 or 10 ng/ml leptin developed to blastocysts, which exhibited increased cell numbers. The proportion of apoptotic cells was reduced in blastocysts originating from leptin- or ECS-treated oocytes. Transcript levels of the genes encoding leptin receptor (LEPR), signal transducer and activator of transcription (STAT3), BCL2 associated X-protein (BAX), and baculoviral inhibitor of apoptosis protein repeat-containing 4 (BIRC4, also known as XIAP), were determined by reverse transcriptase-quantitative polymerase chain reaction analysis of expanded and hatched blastocysts. Depending on the dose used, leptin treatment of oocytes resulted in increased LEPR, STAT3, and BIRC4 mRNA levels and reduced BAX mRNA levels in blastocysts. In conclusion, leptin improved the ability of the oocyte to sustain embryonic development and had long-term effects on blastocyst apoptosis and transcript abundance of LEPR, STAT3, and apoptosis-associated genes.